We investigate the predictions of the quark par-ton model for hadronic charge ratios in the current fragmentation region in inclusive lepton-induced reactions.
Introduction
The parton model l-3 appears to provide a qualitative description of the main features of deep-inelastic lepton scattering. Since SU (3) is a well established approximate hadronic symmetry, it is tempting to identify partons as quarks. However, at the present time, the experimental justification for doing this is weak. The primary evidence that par-tons have quark charges is the consistency of inelastic electron scattering data on the proton-neutron difference with the Gottfried sum rule. The current extrapolated experimental value is "0.27 'r (?)lt4 and this may agree with the quark-parton model prediction of 0.33.
Recently there have been several experiments which detect the hadronic final states produced in deep-inelastic electron or muon scattering.
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Additional experiments of this type are currently in preparation, as are experiments on the final hadronic states produced in neutrino interactions and in electron-positron annihilation.
In this paper we will investigate the features that can be expected in these reactions if they all are to be consistent with a reasonable quark-parton model. In particular we will be interested in aspects of the data that are sensitive to the relative charges of the quarks. To this end we will consider primarily the charge ratios of pions produced in the current fragmentation region. Experimentally, these ratios are relatively easy to measure and are to a great extent independent of normalization problems and radiative effects. Also, in electroprodaction experiments, these charge ratios seem to provide the most striking evidence for a change in the dynamic mechanism as one goes from real to virtual photons. 5
-l-II.
The Quark Parton Model
The formulation of the parton model that we will use is found in the 11 works of Feynman and Gronau, Ravndal, and Zarmi. 12 We follow the notation-of the latter reference.
The model for inelastic lepton scattering is described in the currentparton Breit frame.
As illustrated in Fig. L(a) , the nucleon, with (large) longitudinal momentum P, is regarded as a collection of independent pointlike constituents.
The lepton current, with momentum -2xP, interacts incoherently with a parton of momentum xP, reversing its momentum. The struck parton then fragments into hadrons, a typical one of which, h, will psess a fraction z of the parton's momentum. The remaining partons, with momentum (1-x)P,also fragment into hadrons, as shown in Fig. l 
III.
The Distribution Functions
The distributions functions are constrained by single arm inelastic electron scattering measurements since
and F:(x) = x
To reproduce the nucleon quantum numbers, they must also satisfy the following normalization conditions:
Kuti and Weisskopf 13 constructed a model for these distribution functions based on reasonable physical assumptions and fits to the then existing data.
The nucleon was assumed to consist of three valence quarks plus a core of quark anti-quark pairs.
The sea of core qilai.'ks 'was assumed to be composed of equal numbers of each type, all with the same longitudinal momentum distribution, ,
(5c> where u,(x) and dv(x) represent the distribution functions for valence quarks.
The core quark momentum distribution was assumed to be given by phase space and the valence quark distributions by phase space and by
Regge theory considerations at small x. Because of the low value of the experimental mean charge squared per parton, 14 it was necessary to assume that some of the nucleon momentum is carried by neutral constituents. 
c(x) = 0.10 x -IL (1 -x)712 .
(64 -4-These functions are certainly not unique, but they have the virtue of being an excellent fit to the data, and they will probably be adequate for our purposes.
With the exception of the region around x = 1, we doubt that it is possible to construct a reasonable theory which both fits the data and differs numerically from the above in any significant way.
For example, the difference between the uv and d, functions is directly determined by the data, 
And we make the assumption that
? (7 GeV2) ,data.
In the next Section we will obtain a numerical estimate of the average value of 1 in the sense of Eq. 11. This estimate will also be approximately valid for q(z) for z > 0.4, at least to z = 0.8. This is because experimentally the ~'/TT-ratio in electroproduction from protons appears to be relatively constant in the region z > 0.4 and we will obtain information on the relative contribution of the various D functions from these data.
The x+/n-ratio from two experiments 576 is shown in Fig. 2 . 18 For z > 0.4 there is a tendency for the charge ratio to decrease.
V. ep Charge Ratios
We are now in a position to determine q from measurements of pion charge ratios in the reaction + ep + efl' -t anything. w 
and given the many uncertainties of this approach, we consider this value good to about 2@.
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Working from the data of Bebek et al. , Cleymans -- and Rodenberghave obtained a somewhat smaller value of ?j and this is presumably due to their assumption that c(x) = 0.1'
One obvious consequence of this model is that even as x +l, the charge ratio will not rise above Q. 20
VI. en and VN Charge Ratios
Having determined 7 from ep data, we can now predict the charge ratios for other reactions. For + en 3 e3Y + anything, 
for the region z >0.4. Neutrino bubble chamber experiments at CEBN and NAL should be able to test this prediction in the near future.
VII. e'e-Charge Ratios . 19d> (194 (19f> (2Oa) @Ob > m3c)
And thus for the ratio of charged to neutral kaon production, we obtain 'nK'?ece-= 5q -t 7
<nKo > e3e-2v + ILo = 1.38 f 0.10 (21) again in the region z > 0.4.
Although SU (3) invariance is a sufficient condition for Eq. (21) to hoid in this model, it is hardly necessary. One might imagine that SU(3) breaking occurs in such a way as to inhibit all kaon production relative to pion production by a constant factor. In such a case, the prediction will still be valid.
This prediction should be tested at SPEAR within the next year. 
